SECTION 11 - SENSITIVITY ANALYSIS
QVERVIEW

Given the nature and complexity of the benefit measurement
procedures, an unavoidable component of uncertainty is
implicit in the estimates of project benefits. A single
change to any number of parameter values or assumptions
holds the potential for significantly affecting benefit
estimates, and ultimately, in turn, project formulation.
The role of sensitivity analysis 1s to identify those
parameters and assumptions with the greatest potential for
project formulation impact and to evaluate the magnitude of
those impacts for discrete changes in the key parameters.
The parameters identified as potentially significant, and
consequently incorporated into the sensitivity analysis,
include, shallow-draft traffic projections, deep-draft

traffic projections, the assumed timing of project
implementation, the discount rate, and alternative design
elevations for 1lock floor/sill construction. In the

following paragraphs of this section, the impacts on
project benefits and plan formulation resulting from
alternative parameter values and assumptions are presented.

ALTERNATIVE TRAFFIC GROWTH
SHALLOW-DRAFT
Low Growth Scenario

Projected shallow-draft traffic volumes and commodity group
growth rates reflecting the low growth scenario have been
described earlier 1in Section 2. The result of
incorporating those projected traffic volumes into the
system modelling on IHNC Lock accommodated traffic, average
delay, percent of total demand accommodated, unaccommodated
traffic, and system benefits are detailed in tables 11 - 1
through 11 - 5, respectively.

Because of the lower overall system demand, traffic
processed at IHNC Lock is consistently lower for the low
growth scenario compared to the mid growth scenario. This
difference is most pronounced for the lock construction
scenarios where virtually all demand, for both the mid and
the low scenarios, is accommodated throughout the project
life. As a result, the difference between the mid and low
scenarios reflects the difference in the overall level of
projected traffic. However, for the without-project
condition, and to a lesser extent for the bridge
improvement plans, the accommodated traffic with the low
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Table 11 -2

Low Growth Scenario
IHNC Lock Average Delays
By Altemative and Year
(Hours)
Condition 1990 2000 2010 2020 2030 2040 2060
Without Project 104 10.0 208 282 40.7 40.7 60.2
Removal of Bridge Curfews 6.3 6.0 12.3 24.0 39.2 40.7 60.2
Replace St. Claude Bridge 3.7 3.6 6.7 15.3 275 40.7 545
900 x 90 x 22 ft.
(With bridge curfews) 0.6 0.6 0.8 0.5 13 1.8 13.2
900x 90 x 22 ft.
(Without bridge curfews) 0.4 0.4 0.4 0.5 0.7 1.0 45
900 x 110x 22 ft.
(With bridge curfews) 0.3 0.3 0.4 0.5 0.6 0.7 1.5
900 x 110x 22 {t.
(Without bridge curfews) 0.3 0.3 0.4 0.4 0.5 0.7 1.3
900 x 110x 36 ft.
(With bridge curfews) : 0.5 0.4 0.5 0.6 0.8 1.0 20
900 x 110x 36 ft.
(Without bridge curfews) 0.3 0.3 04 04 05 0.8 13
1200 x 90 x 22 ft.
(With bridge curfews) 0.3 0.3 0.3 0.3 0.4 05 1.0
1200 x 90x 22 ft.
(Without bridge curfews) 0.2 0.2 0.3 0.3 0.4 0.5 0.9
1200x 110x 22 ft.
(With bridge curfews) 0.2 0.2 0.2 0.3 0.3 04 0.6
1200 x 110x 22 t.
(Without bridge curfews) 0.2 0.2 0.2 0.2 03 0.3 05
1200x 110x 36 ft.
(With bridge curfews) 0.2 0.2 0.2 0.2 03 04 0.6
1200x 110x 36 ft.
(Without bridge curfews) 0.2 0.2 0.2 0.2 0.3 0.3 0.6
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Table 11 -2

Low Growth Scenario
IHNC Lock Average Delays
By Altemative and Year
(Hours)
Condition 1990 2000 2010 2020 2030 2040 2060
Without Project 104 10.0 208 282 40.7 40.7 60.2
Removal of Bridge Curfews 6.3 6.0 12.3 24.0 39.2 40.7 60.2
Replace St. Claude Bridge 3.7 3.6 6.7 15.3 275 40.7 545
900 x 90 x 22 ft.
(With bridge curfews) 0.6 0.6 0.8 0.5 13 1.8 13.2
900x 90 x 22 ft.
(Without bridge curfews) 0.4 0.4 0.4 0.5 0.7 1.0 45
900 x 110x 22 ft.
(With bridge curfews) 0.3 0.3 0.4 0.5 0.6 0.7 1.5
900 x 110x 22 {t.
(Without bridge curfews) 0.3 0.3 0.4 0.4 0.5 0.7 1.3
900 x 110x 36 ft.
(With bridge curfews) : 0.5 0.4 0.5 0.6 0.8 1.0 20
900 x 110x 36 ft.
(Without bridge curfews) 0.3 0.3 04 04 05 0.8 13
1200 x 90 x 22 ft.
(With bridge curfews) 0.3 0.3 0.3 0.3 0.4 05 1.0
1200 x 90x 22 ft.
(Without bridge curfews) 0.2 0.2 0.3 0.3 0.4 0.5 0.9
1200x 110x 22 ft.
(With bridge curfews) 0.2 0.2 0.2 0.3 0.3 04 0.6
1200 x 110x 22 t.
(Without bridge curfews) 0.2 0.2 0.2 0.2 03 0.3 05
1200x 110x 36 ft.
(With bridge curfews) 0.2 0.2 0.2 0.2 03 04 0.6
1200x 110x 36 ft.
(Without bridge curfews) 0.2 0.2 0.2 0.2 0.3 0.3 0.6
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. Table 11-3
Low Growth Scenario
IHNC Lock Percent of Total Demand Accomodated

Altemative 1990 2000 2010 2020 2030 2040 2080
Without Project 100 100 98.3 928 86.2 775 62.2
Removal of Bridge Curfews 100 100 100 976 90.8 818 65.4
Replace St Claude Bridge 100 100 100 100 935 85.1 67.7
900 x 90 x 22 ft.

(With bridge curfews) 100 100 100 100 100 100 100
900x90x 221t

(Without bridge curfews) 100 100 100 100 100 100 100
900 x 110 x 22 ft.

(With bridge curfews) 100 100 100 100 100 100 100
900 x 110 x 22 ft.

(Without bridge curfews) 100 100 100 100 100 100 100
900 x 110 x 36 ft.

(With bridge curfews) 100 100 100 100 100 100 100
900 x 110 x 36 ft.

(Without bridge curfews) 100 100 100 100 100 100 100
1200 x 90 x 22 ft.

(With bridge curfews) 100 100 100 100 100 100 100
1200x 90 x 22 ft.

(Without bridge curfews) 100 100 100 100 100 100 100
1200x 110 x 22 ft.

(With bridge curfews) 100 100 100 100 100 100 100
1200x 110x 22 ft.

(Without bridge curfews) 100 100 100 100 100 100 100
1200x110x 36 ft.

(With bridge curfews) 100 100 100 100 100 100 100
1200 x 110 x 36 ft.

(Without bridge curfews) 100 100 100 100 100 100 100
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Table 11-4

Low Growth Scenario
IHNC Lock Traffic Unaccomodated
(1,000 tons)
Altemative 1990 2000 2010 2020 2030 2040 2060
Without Project 0 0 445 1,984 4,219 7.647 16,234
Removal of Bridge Curfews (o] 0 0 670 2,798 6,186 14,853
Replace St. Claude Bridge 0 0 0 12 1,986 5,068 13,884
900 x 90 x 22 ft
(With bridge curfews) 0 0 0 0 0 0 70
900 x 90 x 22 ft.
(Without bridge curfews) (o} 0 (o} (o] 0 0 64
900 x 110 x 22 ft.
(With bridge curfews) 0 0 0 0 0 0 58
900 x 110x 22 .
(Without bridge curfews) 0 0 0 0 0 o} 58
900 x 110x 36 ft.
(With bridge curfews) 0 0 0 0 (] 0 58
900 x 110x 36 ft.
(Without bridge curfews) 0 0 0 0 0 0 58
1200 x 90 x 22 ﬁ..
(With bridge curfews) 0 0 0 0 0 0 58
1200x90x 22 ft.
(Without bridge curfews) 0 0 0 0 0 0 58
1200x 110x 22t :
(With bridge curfews) 0 0 0 o o 0 58
1200 x 110 x 22 ft.
(Without bridge curfews) 0 0 0 0 0 0 58
1200 x 110 x 36 ft.
(With bridge curfews) o] 0 0 0 0 0 58
1200x 110x 36 ft.
(Without bridge curfews) 0 0 0 0 0 0 58
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scenario is significantly lower than the mid scenario only
during the early years of analysis. After a point, even
the lower traffic demand of the low growth scenario reaches
the level where demand is high relative to capacity and
traffic is diverted. In other words, the low growth
scenario is able to use up the available capacity, it just
takes longer than the mid growth scenario. This overall
condition is mirrored in the pattern of average delay. It
shows that the low growth average delay for the
without-project condition is significantly lower than the
mid growth average delay during the early years, but
approaches, and finally reaches, the mid growth average
delay in the later years.

Table 11 - 5 displays the shallow draft system benefits for
the low growth scenario. It reveals that for the lock
construction alternatives, low growth average annual
savings are approximately 60 percent of mid growth average
annual savings. The lower level of traffic demand
associated with the low growth scenario generates fewer
tons that can benefit from the lower delays that result
from additional lock capacity.

However, for the bridge replacement plan, low growth
scenario average annual savings are substantially higher
vis a via the mid growth scenario. In fact, the low growth
average annual savings actually slightly exceed the mid
growth annual savings. During the early project years, mid
growth savings exceed those of the low growth scenario as
more traffic 1is accommodated due to a higher demand.
However, after the additional capacity that is provided by
the bridge replacement plan is utilized by the increased
demand, system savings are eroded to the point where the
savings attributable to the additional traffic is
completely offset by the increase in delay at IHNC and
other system locks. With the low growth scenario, the
slower rate of traffic increase means that the additional
capacity is not utilized as quickly and savings are
generated for a longer time, albeit, at a lower absolute
level than with the mid growth. On an average annual
basis, the more steady stream of low growth scenario
savings is greater than the faster rising then declining
savings stream of the mid growth scenario.

High Growth Scenario

Projected shallow-draft traffic volumes and commodity group
growth rates reflecting the high growth scenario have also
been described earlier in Section 2. The result of
incorporating these projected traffic volumes into the
system modelling on IHNC Lock accommodated traffic, average
delay, percent of total demand accommodated, unaccommodated
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traffic, and system benefits are detailed in tables 11 - 6
through 11 - 10, respectively.

Because of the greater overall system demand, traffic
processed at IHNC Lock is consistently higher for the high
growth scenario compared to the mid growth scenario.
Unlike the mid growth scenario where the lock construction
plans are able to process virtually all IHNC Lock demand,
the high growth scenario generates some minimal diversions
early in the project life and significant amounts late in
the project life. For the bridge improvement plans, this
pattern is magnified, with diversions occurring sooner and
in larger quantities wvis a vis the mid growth scenario.
The modest capacity increases provided by the bridge
improvement plans are rapidly consumed by the high growth
scenario traffic demand, using up the available capacity
more quickly than the mid growth scenario. This overall
condition is mirrored in the pattern of average delay. It
shows that the high growth average delay for the without-
project condition is significantly larger than the mid
growth average delay during the early vyears, but this
difference diminishes over time. For the lock improvement
plans there are only minor differences in average delay
until later in the period of analysis. In the early years
the percent of utilized capacity remains sufficiently low
even with the high growth scenario to generate
substantially different delays among alternatives. Much
later in the period of analysis, when traffic demand is
higher and capacity begins to be pushed for the smaller
lock improvement plans, differences in average delay
appear. For the bridge improvement plans, the increases in
average delay occur early in the period of analysis and
quickly approach the delays of the without project
condition.

No Growth After 20 Years

The "No Growth After 20 Years" scenario describes a
condition where traffic is projected using the mid growth
rates for only twenty years beyond the baseline traffic
yvear. Given the 1990 baseline year, the terminal year of
projections, with this scenario, is 2010. Beyond 2010
traffic is held constant at the 2010 level. Because this
scenario represents a truncated mid growth projection,
traffic accommodated, average delays, unaccommodated
traffic, and system savings are identical to the mid growth
results for a specific year. However, the average annual
savings for each project alternative differ from the mid
growth scenario because traffic growth beyond 2010 is not
considered. Average annual savings for the "No Growth
After 20 Years" scenario are displayed in table 11 - 11.
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Table 11-6

High Growth Scenario
IHNC Lock Traffic Accomodated
(1,000 Tons)
Altemative 1990 2000 2010 2020 2030 2040 2060
Without Project 23,056 26,277 26,600 26,600 26,691 26,708 27,149
Removal of Bridge Curfews 23,056 27,252 27,738 27,999 28,072 28,072 28,416
Replace St Claude Bridge 23,056 28,016 28,856 20,041 29,041 29,092 29,302
900 x 90 x 22 ft.
(With bndge curfews) 23,056 28,392 32,992 38,200 43,215 44,180 44313
900 x 90 x 22 ft
(Without bridge curfews) 23,056 28,392 32,992 38,200 43315 45,868 45,996
900 x 110 x 22 ft.
(With bridge curfews) 23,056 28,392 32,992 38,200 43315 50,696 56,205
900 x 110x 22 ft.
(Without bridge curfews) 23,056 28,392 32,992 38,200 43315 50,699 58,680
900 x 110 x 36 ft.
(With bridge curfews) 23,056 28,392 32,992 38,200 43,315 50,696 56,077
900x 110x 36 ft.
(Without bridge curfews) 23,056 28,392 32,992 38,200 43315 50,699 58,510
1200x90 x 221t
(With bridge curfews) . 23,056 28,392 32,992 38,200 .43315 50,699 60,677
1200x 90 x 22 ft. .
(Without bridge curfews) 23,056 28,392 32,992 38,200 43315 50,699 62,836
1200x 110 x 221t
(With bridge curfews) 23,056 28,392 32,892 38,200 43,315 50,699 69,076
1200x110x 221t
(Without bridge curfews) 23,056 28,392 32,992 38,200 43315 50,699 69,091
1200x 110x 361t
(With bridge curfews) 23,058 28,392 32,992 38,200 43315 50,699 69,076
1200x110x 36t
(Without bridge curfews) 23,056 28,392 32,992 38,200 43315 50,699 69,076
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Table 11-7

High Growth Scenario
IHNC Lock Average Delays
By Altemative and Year
(Hours)
Condition 1990 2000 2010 2020 2030 2040 2060
Without Project 104 40.7 54.5 545 60.2 61.2 1233
Removal of Bridge Curfews 6.3 275 40.7 545 60.2 60.2 1154
Replace St. Claude Bridge 37 18.6 40.7 545 545 60.2 103.3
900 x 90 x 22 ft.
(With bridge curfews) 0.6 1.0 1.7 35 16.4 40.7 545
900 x 90 x 22 ft.
(Without bridge curfews) 0.4 0.6 0.9 1.7 5.2 382 545
900 x 110x 22 ft.
(With bridge curfews) 0.3 0.5 0.7 1.0 1.6 4.1 407
900 x 110x 22 ft.
(Without bridge curfews) 0.3 0.5 0.6 0.9 1.3 29 40.7
900 x 110x 36 ft.
(With bridge curfews) 0.5 0.7 0.9 1.4 2.1 5.4 40.7
900 x 110x 36 ft.
(Without bridge curfews) 0.3 0.4 0.6 0.9 1.3 29 407
1200 x 90 x 22 ft.
(With bridge curfews) 0.3 0.4 0.5 0.7 1.0 20 40.2
1200 x 90 x 22 ft. -
(Without bridge curfews) 0.2 0.3 0.5 0.6 0.9 1.7 354
1200x 110x 22 ft.
(With bridge curfews) 0.2 0.3 04 0.5 0.6 1.0 6.9
1200x 110x 22 ft. .
(Without bridge curfews) 0.2 0.3 0.3 0.4 0.6 0.9 44
1200 x 110x 36 ft.
(With bridge curfews) 0.2 0.3 0.3 0.4 0.6 0.9 86
1200x 110x 36 ft.
(Without bridge curfews) 0.2 0.3 0.3 0.4 0.6 0.9 5.0
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Table 11-8
High Growth Scenario
IHNC Lock Percent of Total Demand Accomodated

,,,,, Altemative 1990 2000 2010 2020 2030 2040 2060
Without Project 100 926 80.6 69.5 59.5 50.3 35.0
Removal of Bridge Curfews 100 96.0 84.1 73.2 626 529 36.6
Replace St Claude Bridge 100 98.7 875 759 648 548 378
900 x90x 22 ft.

(With bridge curfews) 100 100 100 9.8 9%6.4 83.2 57.1
900x80x22ft
(Without bridge curfews) 100 100 100 908 96.6 86.4 50.3
900 x 110 x 22 ft.
(With bridge curfews) 100 100 100 99.8 96.6 955 726
900 x 110 x 22 ft.
(Without bridge curfews) 100 100 100 08 96.6 955 75.6
900 x 110 x 36 ft.
(With bridge curfews) 100 100 100 9.8 96.6 955 723
900 x 110 x 36 ft.
(Without bridge curfews) 100 100 100 298 96.6 955 75.4
1200x 90 x 22 ft.

~ . (With bridge curfews) 100 100 100 99.8 96.6 95.5 78.2
1200 x 90 x 22 ft.
(Without bridge curfews) 100 100 100 998 96.6 955 81.0
1200 x 110x 22t
(With bridge curfews) 100 100 100 298 96.6 95.5 89.0
1200 x 110 x 22t
(Without bridge curfews) 100 100 100 99.8 96.6 955 89.1
1200x 110x 36 ft
(With bridge curfews) 100 100 100 9.8 6.6 955 89.0
1200x 110 x 36t
(Without bridge curfews) 100 100 100 99.8 96.6 955 89.0
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Table 11-9

High Growth Scenario
IHNC Lock Traffic Unaccomodated
(1,000 tons)
Altemative 1990 2000 2010 2020 2030 2040 2060
Without Project 0 2,115 6,392 11,665 18,135 26,383 50,425
Removal of Bridge Curfews 0 1,140 5,254 10,266 16,754 25,017 49,158
Replace St. Claude Bridge 0 376 4,136 9,224 15,785 23,997 48,272
900 x90x 22 ft
(With bridge curfews) ) 0 ) 65 1,611 8,939 33,261
900 x 90 x 22 ft.
(Without bridge curfews) 0 0 0 65 1,511 7,221 31,578
900 x 110x 22 ft.
(With bridge curfews) 0 0 (] 65 1,511 2,393 21,279
900 x 110 x 22 t.
(Without bridge curfews) 0 0 0 65 1,511 2,390 18,894
900 x 110 x 36 ft.
(With bridge curfews) o] 0 0 65 1,511 2,393 21,497
900 x 110 x 36 ft.
(Without bridge curfews) (o] 0 o] 65 1,511 2,390 19,064
1200 x90 x 22 ft.
(With bridge curfews) 0 . 0 0 65 1,511 2,390 16,897
1200x 90 x 22 ft.
(Without bridge curfews) 0 0 0 65 1,511 2,390 14,738
1200x 110 x 22t
(With bridge curfews) 0 0 0 65 1,511 2,300 8,498
1200x 110 x 22 ft.
(Without bridge curfews) 0 (o] 0 65 1,511 2,30 8,483
1200x 110 x 36 ft.
(With bridge curfews) o] 0 0 65 1,511 2,390 8,498
1200x 110 x 36 ft.
(Without bridge curfews) 0 0 0 65 1,511 2,390 8,498
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South American Coal Imports Scenario

This scenario reflects the recent partial shift of omne
utility to low sulphur South American coal imports as a
response to the Clean Air Act regquirements. This switch,
which was initiated in mid 1993, is expected to remain in
effect as an extended trial for the next several years. In
order to address the sensitivity of this switch as a
potential long term outcome, the total coal volume shipped
through IHNC Lock to this utility was assumed to be
eliminated for the entire period of analysis. This traffic
amounted to approximately 1.1 million tons in the 1990
baseline traffic. With this traffic eliminated, all other
traffic was projected using the mid growth scenario rates.

Using the modified traffic volumes described above, system
savings were calculated over the period of analysis for two
lock construction alternatives, 900 x 110 x 22 ft lock with
curfews, and 900 x 90 x 22 ft lock with curfews. These two
sizes were selected because they represent the NED Plan and
the next smallest increment, respectively. For all of the
lock construction plans, reductions in traffic of this
magnitude will consistently result in lower average annual

savings. Therefore, to evaluate project formulation
impacts, 1t was not necessary to consider alternatives
larger in scope than the NED Plan. However, it was

necessary to consider plan(s) of lesser scale. The average
annual savings for the two alternatives described above are
displayed in table 11 - 11. As the table shows, the
reductions in average annual shallow-draft savings are five
and seven percent, respectively, for the 900 x 90 x 22 ft
and 900 x 110 x ft locks.

Comparison Summary

Table 11 - 11 provides a summary of the average annual
shallow-draft savings by project alternative for each of
the traffic growth scenarios.

DEEP-DRAFT
Low Growth Scenario

As described previously in Section 2, the low growth
scenario for deep-draft traffic reflects no change in
traffic activity from the baseline 1990 volumes.
Therefore, the unconstrained total demand, lockages, and
savings for all future years are identical to those
described for the 1990 condition for each respective
alternative.
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High Growth Scenario

Projected deep-draft growth rates reflecting the high
growth scenario have also been described earlier in Section
2. The resultant number of projected lockages and the
associated savings from use of these high growth rates are
detailed in tables 11 - 12 and 11 - 13, respectively.

No Growth after 20 Years

As was described earlier, the "No Growth After 20 Years"
scenario reflects a condition where traffic is projected
using the mid growth rates for only twenty years beyond the
baseline traffic year. Given the 1990 baseline year, the
terminal year of projections is 2010 for this alternative.
Beyond 2010, traffic is held constant at the 2010 level.
Because this scenario represents a truncated mid growth
projection, demand, lockages, and savings are identical to
the mid growth results for a specific year. However, the
average annual savings for each project alternative differ
from the mid growth scenario because traffic changes beyond
2010 are not considered. Average annual savings for the
"No Growth After 20 Years" scenario are displayed in table
11 - 14.

Comparison Summary

Table 11 - 14 provides a summary of the average annual
deep-draft savings by project alternative for each of the
traffic growth scenarios.

For each of the 22-foot sill alternatives, the low growth
scenario results in a smaller negative value, i.e., a
smaller loss, than the mid growth scenario. This follows
from the fact that the 22-foot sill alternatives provide a
lesser level of deep-draft service than the existing lock.
Therefore, with lower future demand, the low growth
scenario results in a smaller loss for these alternatives
compared to mid growth. This result does not hold for the
36-foot sill alternatives, however. For these
alternatives, a lower level of demand produces a smaller
savings compared to the mid growth since deep-draft service
is enhanced with the 36-foot alternatives.

With the high growth scenario, the 22-foot sill
alternatives produce a substantially greater loss than with
the mid growth scenario. This occurs because of higher
demand and the lower level of deep-draft service compared
to the existing lock. For the 36-foot sill alternatives,
the higher demand of the high growth scenario produces
significantly higher savings than the mid growth scenario.
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Table 11-12

High Growth Scenario
Total Deep Draft Lockages
Alternative 2000 2010 2020 2030 2040 2060
Existing Intra 169.1 240.9 343.0 488.6 6959 14117
Thru 20.6 29.4 41.8 59.6 84.9 172.2
Total 189.7 270.3 384.8 548.2 780.8 1,583.9
900 x 90 x 22 Intra 136.5 1945 277.0 394.5 5619 1,139.9
Thru 20.6 29.4 41.8 59.6 84.9 172.2
Total 157.1 223.9 318.8 454.1 646.8 11,3121
900x110x 22 intra 136.5 194.5 277.0 394.5 561.9 1,139.9
Thru 20.6 29.4 41.8 59.6 84.9 1722
Total 157.1 223.9 318.8 454.1 646.8 1,312.1
900 x 110 x 36 intra 2241 319.2 454.6 647.4 9222 1,870.8
Thru 59.6 85.0 121.0 172.4 245.6 498.1
Total 283.7 404.2 575.6 819.8 1,167.8 23689
1200 x90x 22 Intra 136.5 194.5 277.0 394.5 5619 1,139.9
Thru 20.6 29.4 41.8 59.6 84.9 172.2
Total 157.1 223.9 3188 4541 646.8 1,3121
1200x110x22  Intra 136.5 194.5 277.0 394.5 561.9 1,139.9
Thru 20.6 29.4 41.8 59.6 84.9 172.2
Total 157.1 223.9 318.8 454.1 646.8 1,312.1
1200x110x36  Intra 2241 319.2 454.6 647.4 9222 1,870.8
Thru 59.6 85.0 121.0 172.4 2456 498.1
Total 283.7 404.2 575.6 819.8 1,167.8 2,368.9
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Table 11-13

Deep Draft Benefits
High Growth Scenario

($1,000’s - 1993 Price Levels)

Alternative 1991 2000 2010 2020 2030 2040 2060
Existing Intra 931 1,280 1,822 2,596 3,697 5266 10,682
Thru 11 15 21 30 42 60 . 122
Total 942 1295 1843 2626 3,739 5326 10,804
900 x 90 x 22 Intra 669 920 1,311 1,867 2659 3,787 7683
Thru 11 15 21 30 42 60 122
Total 680 935 1,332 1,897 2,701 3,847 7,805
Incremental (262) (360) (511) (728) (1,038) (1,479) (2,999)
900x 110x 22 Intra 669 920 1,311 1,867 2,659 3,787 7,683 )
Thru 11 15 21 30 42 60 122
Total 680 935 1,332 1,897 2,701 3,847 7,805
Incremental (262) (360) (511) (729) (1 ,038) (1,479) (2,999)
900x 110x 36 Intra 1,413 1942 2,766 3940 5,611 7,992 16,213
Thru 55 75 107 153 218 310 629
Total 1468 2,017 2873 4093 5829 8302 16,842
Incremental 526 722 1,030 1467 2090 2976 6,03
© 1200x90x 22 Intra 669 920 1,311 1867 2659 3,787 7,683
) Thru 11 15 21 30 42 60 122
Total 680 93% 1,332 1,897 2,701 3,847 7,805
Incremental (262) (360) (511) (729) (1,038) (1,479) (2,999)
1200 x 110x 22 Intra 669 920 1,311 1867 2659 3,787 7,683
Thru 11 15 21 30 42 60 122
Total 680 935 1,332 1,897 2,701 3,847 7,805
Incremental (262) (360) (511) (729) (1,038) (1,479) (2,999)
1200x 110x 36 Intra 1,413 1,942 2,766 3,940 5611 7,992 16,213
Thru 55 75 107 153 218 310 629
Total 1468 2017 2873 4093 5829 8302 16,842
Incremental 526 722 1,030 1,467 2,090 2,976 6,038

E - 289



Tabie 11 - 14

Comparison of Deep-Draft Incremental Benefits
(1996, $1,000, 7.375%)

Average Annual Benefits Percent Advantage vs Mid Growth

) No Growth No Growth
Alternative Mid Low High _ After 20 Yrs Mid Low High After 20 Yrs
900 x'90 x 22 (477) (268) (892) (375) 0 45 (82) 23
900 x 110 x 22 (477) (268) (892) (375) 0 45 (82) 23
900 x 110 x 36 979 539 1,862 757 0 (45) 91 (22)
1200x 90 x 22 (486) (268) (925) (375) 0 45 1) 23
1200x 110 x 22 (486) (268) (925) (375) 0 45 (91) 23
1200 x 110 x 36 979 539 1,862 757 0 (45) 91 (22)
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Compared to the mid growth scenario, the "No Growth After
20 Years" scenario, produces smaller losses for the 22-
foot sill alternatives and smaller savings for the 36-
foot sill alternatives. As before, the amount of savings
compared to the mid growth scenario depends on the
relative magnitudes of demand and deep-draft service
provided.

PROJECT FORMULATION

To explore the implications of alternative traffic growth
rate assumptions on project formulation, the average annual
net benefits for each alternative plan were determined
using the 1low and high growth scenarios previously

described. The results of these low and high growth
scenarios are displayed in table 11 - 15 and table 11 - 16,
respectively. Table 11 - 17 provides the same information

for the "No Growth After 20 Years" scenario.

Comparing the results of the alternative growth scenarios
with the results of the mid growth scenario reveals that
the NED plan is sensitive to traffic growth projections.
As is shown in table 11 - 15, with the low growth scenario,
the NED plan nearly shifts to the next smallest scale
alternative, the 900 x 90 x 22 ft lock. The high growth
scenario in table 11 - 16 reveals no change in the NED plan
(900 x 110 x 22 ft 1lock) as compared to the mid growth
projections. There are higher annual benefits associated
with the larger alternative lock sizes when high growth is
assumed, but not by enough to change the NED plan. Table
11 - 17 reveals that the "No Growth After 20 Years"
scenario results in a 900 x 90 x 22 ft lock NED plan.

Tables 11 - 15 through 11 - 17 also reveal that despite the
variation in savings associated with the different growth
scenarios, all the with-project plans would be
economically justified in the 1low and high growth
scenarios. In the "No Growth After 20 Years" scenario, only
the bridge curfew removal alternative would be economically
unjustified.

TIMING
PHASED CONSTRUCTION

Reviewing table 7 - 4, which displays projected average
delay per tow estimates for the alternative plans, reveals
that if the existing low-rise St. Claude Avenue Bridge is
replaced with a mid-rise structure, while keeping the
existing lock in place, short term reductions in average
delays per tow compared to the without-project condition
would result. This in turn would produce short term
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